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REMARKS 

Reconsideration of this applicatiorv based on this amendment and these following 
remarks, is respectfully requested. 

Claims 1 through 7 and 11 throxigh 15 remain in this case. Claims 1 through Zand 13 
- tiirough 15 are amended. 

Applicant notes the indication by the Examiner that claims 2 and 13 ftrou^ 15 are 
directed to allowable subject matter but remain objected to as dependent on a rq-ected claim. 
Claims 2 and 13 Arough 15 are amended to each be placed in independent form including the 
limitations of the dauns upon which they depended, as suggested by the Examiner. 

Applicant therefore respectfully submits that claims 2 and 13 through 15 are now in 
condition for allowance. 

Claims 1, 3 through 6, 11, and 12 were rqected under §102(b) as anticipated by the GitJin 
et al. reference!. Regarding daim 1, the Examiner asserted that the Gidin et aL reference 
discloses the redted method steps at its column 2, line 31 through column 3, line 34, and column 
7, lines 19 througji 45. The reference was similarly applied against claims 3 and 4, and the 
Examiner further found that'the reference teaches the splitting of the received signal into in- 
phase and quadrature-phase input signals. Regarding claims 5 and 6; the Examiner asserted 
that tiie Gitiin et al. reference discloses processing circuitry 833 that corresponds to the buffer 
manager of the daims, induding flie shifting of the coeffidents within the filter buffer. And 
regarding claims 11 and 12, the Examiner appUed the Gitlin et al. reference in the same manner 
as daim 5, but that the reference further teaches an A/ D converter by way of its elament 25 of 
Figure 1. In each case, the Examiner conduded that the Gitlin et al refeirace antidpates daims 
1, 3 through 6, 11, and 12. 



' VS. Patent No. 434313, issued June 18, 1992 to Gitlin et aL 
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The Examiner rejected claim 7 -under §103 as unpatentable over the Gitlih et aL 
reference. The Examiner asserted tiiat the reference teaches all of the elements of daim 7 except 
for the data tracking bitffer and the coefficient tracking buffer, but that it would have been 
obvious to provide these elements because every buffer has a pointer for pointing to a portion 
of a signal stored in its buffer. The claim was rejected accordingly. 

Applicant first respecthilly traverses the rqection of claims 11 and 12, on the grounds 
that the Gitlin et al. reference does not anticipate daim 11, Specifically, Applicant respectfully 
submits that the Gitlin et al. reference fails to disdose the tracking buffer of tfie claim, or the 
buffer management circuitry having the functions redted in claim 11. 

Claim 11 in this application expressly redtes that its tracking buffer has a length longer 
than the lengfti of the sequence of filter coeffidents used by the adaptive equalizer. There is 
simply no such tracking buffer disdosed by the Gitlin et al. reference. 

More specifically/ the Gitlin et aL reference discloses examples of its filter coeCidents 
C2(tn) through C2M(m),^ thus numbering 2M coeffidents. But the reference disdoses that all 2M 
of these filter coeffidents are used in the application of its transversal filters.^ Therefore, the 
Giflin et al. reference fails to disdose a tracking buffer that has a length longer Utan the 
sequence of filter coefficients used by an adaptive equalizer. Instead, tiie Gitlin et al. reference 
uses each of its stored coeffident values Ct(m) ttmmgh C2M(m) in its filter operations. 

In addition, claim 11 redtes that its buff er management circuitry shifts the position of 
the sequence of filter coeffidents within the tracking bufier, so that those filter coefficients 
having the highest values are in a central portion of the sequence. The Gitiin et al. reference 
fails to disdose this shifting; instead, the Gitlin et al. reference disdoses that; if tiie highest 
coeffident value is shifted from the center of its sequence, the receiver timing, or sampling 
phase, of. the sampling and filtering operations is adjusted so that subsequent samples align 



2 Gitiin et aL, supra. Figures 3, 4, and 6; column 8, line 25 tluough column 9, line 5. 

^ Gitlin et al., supra, column 6, line 33 throu^ column 7, line 10 (the summation indices in each of the 

filter equations range from 1 to 2M). 
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With the center of the coefficient sequence, and so tfiat the coefficients will then adapt in order 
to be centered as a result.^ 

Not only does the reference foil to disclose the shifting operation of the buffer 
management circuitry of claim 11, but in fact this shifting operation is impossible according to 
Ae Gidin et aL reference- As mentioned above, each and every coefficient value in the Gitlin et 
al. reference is used in the filter operation. There are no excess buffer locations on either side of 
p hurality of filter coeffiden te ^t are used, an d th CTefbre there on be no shifting of the 
positi on of a seguence^ ^filto coeffidents w ithin a tracking buffer according to the Gitlin et al. 
reference, because tiiere is noj ^om." left with in the buf fer in which to ina kejiejluft^l^ 
as mentioned above, the receiver timing is adjusted according to the Gitlin et al. teadiings, so 
that the data values arrive earlier or later, and so that the filter coefficients eventual^ adapt to 
again be centered. 

Applicant flierefore respectfully submits tihat daim 11 is novel over the Gitlin et al. 
reference, because flie reference fails to disdose the tracking buffer having the properties redted 
by daim 11, and because the reference fails to disdose the shifting function required of the 
buffer management circuitry in claim 11, For this reason. Applicants respectfully submits that 
claims li and 12 are novel over the Gitlin et al. reference. 

Applicant further respectfully submits tfiat claims 11 and 12 are palentably distinct over 
the Gitlin et al. reference. Nowhere does the reference, nor any of the other prior art of record 
in this case, disdose or suggest tt ie use of a tracking buffer that is Icgg CT than the length of tfie 
^uence of coegdents used by the equalizer, as required by daim 11, Because of this, the 
Gidin et aL reference teaches that the receiver timing must be adjusted in order to center the 
coeffident values in its filter. 

In contrast, the receiver of claim 11 maintains accurate filtering even if some amount of 
timing drift occurs, without requiring the adjustment of receiver liming, such as adjustment of 
the sampling process. Indeed, it is contemplated by this invention that the length of the 

^ Gitlin etaL^supn^ column 8, tines 39 through 60. 
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tracking buffer may be selected so that any expected amotmt of drift over a transmission burst 
can be handled by the claimed receiver, without requiring adjustment of the receiver timing * 
These advantages^ which directly resxilt from the differences between the daims and the prior 
art further support the patentabili^ of the claimed invention. 

For these reasons. Applicant respectfully submits that claims 11 and 12 are not only 
novet but are patentably distinct over the prior art of record in this case. 

Claim 1 is amended to overcome the §102 rejection. Amended claim 1 now recites that 
the filtering of fte digital signal is performed xising a selected plurality of coefficients that 
correspond to a sequence of coefficient locations in a tracking buffer, where the tracking buffer 
has a larger niimber of coeffidents than those used in the filtering step.^ The ckim also reqvdres 
the step of detennining a set of coefficient locations in the tracking buffer having the highest 
values, and selecting a shifted sequence of coefficient locations in the tracking buffer for the 
selected pliu-aEty of coefficients used in a repeated filtering step7 No new matter is presented . 
by this amendment to claim X considering the ample suf^ort for each of its new and amended 
steps. 

Similarly as discussed above relative to claim 11, Applicant respectfully submits that 
amended claim 1 is novel and patentably distinct over the Gitlin et aL reference. 

As discussed above, the Gitlin e t al reference uses each of its 2M stored coefficients in its 
transversal filtering operations.^ As such, nowhere does the reference anywheie disclose a 
tracking buffer that has a larger number of locations than the number of the coefficients used in 
the filtering of a received digital signal, as required by amended daim 1. And absent these 
teachings, the Gitlin et al. reference necessarily fails to disclose the selecting of a shifted 
sequence of coefficient locations in this tracking buffer, as required by amended claim 1. 
Indeed, as mentioned above, it is not possible to select a shifted sequence according to the Gitlin 

5 See specification of S.N. 09/713,580, page 18, lines 4 tiirough 17. 
* See specification, supra, page 13, Hue 15 through page 14, line 15. 

' See specification supra, page 14, lines 16 through 20; page 16, line 15 throug^i page 18, line 3. 
s Gitlin et aL, 5upi(^ coluitm 6, line 33 through coluiixn 7, ti^ 
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et al. teachings, becatise there are no remaining coefficient locations into which to shift Becaxise 
of this, the Gitlin et al. reference teaches that the receiver timing must be adjusted in order for 
the coefficients to eventually (through adaptive updating) become centered again. 

Applicant further respectfully submits ttiat amended claim 1 is patentably distinct over 
the prior art of record in this case. Neither the Gitlin et aL reference nor any of the other prior 
art of riecord in this case disclose or suggest the filtering and selecting steps discussed above, 
which render tfie claim novel over the applied reference. 

And as mentioned above, the method of daim 1 provides the important advantages 
mentioned above, in ensuring accurate adaptive equalizer filtering in the receipt of a digital 
signal despite timing drift This method maintains accurate filtering without requiring 
acQustment in receiver timing, even over the span of a reasonable transmission burst These 
advantages, which stem directly from the differences between claim 1 and tiie Gitlin et al. 
reference, furttier support the patentability of the claim over the prior art. 

For these reasons. Applicant respectfully submits that amended daim 1 is novd and 
patentably distinct over the Gitlin et aL reference. . 

Claim 3 is similarly amended to overcome flie §102 rejection. Amended daim 3 now 
redtes that the filtering of an in-phase component of a digital signal is performed using a 
selected plurality of iiwphase coefficients that correspond to a sequence of coeffident locations 
in an in-phase tcacking buffer that has a larger number of coeffidents flian those used in the 
filtering.' The claim also requires the step of determining a set of coeffident locations in the in- 
phase tracking buffer having the highest values, and selecting a shifted sequence of coeffident 
locations in that buffer for use in a repeated filtering step.^o No new matter is presented by this 
amendment to daim 3. Claim 4 is amended for consistency with claim 3, upon which it 
depends. 



* See specification, supra, page 13, line 15 through page 14, line 15. 

" See spedficatioa supr<^ page 14, lines 16 through 20; page 16, line 15 through page 18, 
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Similarly as discussed above relative to daizns 1 and 11^ Applicant respectfully sufamits 
that amended daims 3 and 4 are novel and patentably distinct over the Gitlin et aL reference. 

As discussed above, because the Gitiin et al. reference uses each of its stored coefficients 
in its transversal filtering,^^ the referertce necessarily fails to disclose any tracking buffer that has 
a larger ntimber of locations than fiie ntunber of the coefficients used in the filtering of a 
received digital signal, as required of tiie in-phase tracking buffer of amended claim 3. The 
reference also fails to disclose the selecting of a shifted sequence of in-*phase coefficients; rather, 
the reference teaches the adjusting of its receiver timing in order to center the coefficients. As 
merttioned above, all of the coefficient values in the filtering according to the reference/ and 
tlieref ore its system cannot shift to select other (previously unused) coefficients, iTecause there 
are none. 

Applicant furtiier respectfully submits Aat there is no suggestion from the Gitlin et aL 
reference nor from any of the ottier p>rior artof record in tfiis case, to modify the teachings of the- 
Gitlin et al. reference in order to provide the filtering and selecting steps required by claims 3 
and 4. The itx^ortant advantages mentioned above also result from the mefiiod of claims 3 and 
4. Specifically, &e inventive method of these claims ensure accurate adaptive equalizer filtering 
in Ae receipt of a digital sigruil having in-phase and quadrature-phase components, even if 
timing drift is present without requiring the receiver timing to be ac^usted as in the Gitlin et aL 
reference. Because these advantages directly result from the differences between the claims and 
the prior art Applicant respectfully submits that claims 3 and 4 in this case are further 
patentable over this prior art 

For these reasons. Applicant respectfully submits that amended claims 3 and 4 are novel 
and patentably distinct over the Gitlin et al. reference. 

Claim 5 is also amended to overcome the §102 rejectioa 



" Gitlin et aL, supra, column 6, line 33 through column 7, line 10. 
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Amended daim 5 now redtes a tracking Imff er having a plurality of coefficient locations 
defining a lengtti of the tracking bu^r, the tracking bu^ for storing a plurality of equalizer 
coefficients in a sequence of coefficient locations that is shorter titian tiie length of the tracking 
buffer, the plurality of equalizer coefficients to be applied to said equalizer. The tinning 
recovery device of claim 5 also requires a buffer manager for tracking the contents of the 
coefficient locations within the tracking buffer^ and for shifting the sequence of coefiKcient 
locations in the tracking buffer to be applied as the plurality of equalizer coefficients responsive 
to shiftS/ within the tracking buffer, of a set of coefficient locations having the highest coefficient 
values. This daimed device provides the important advantages discussed above relative to the 
other claims, namely in compensating for timing drift while still maintaining excellent adaptive 
equalizer performance, and without requiring the adjustment of the receiver timing and 
sampling phase. 

Claims 6 and 7 are amended for consistency with amended daim 5, upon which they 
depend. 

Claim 5 requires that the length of the sequence of filter coeffidents used by the 
equalizer is shorter than the tracking buffer. This relationship between the filter coeffidents 
and a buffer is not taught by tiie Gitlin et aL reference. As discussed above repeatedly, the filter 
coeffidents Cj(m) throu^ C2M(m) of the Gitlin et aL reference are all used in each application of 
its transversal filter. There is no tracking buffer that has a lengtti longer than the sequence of 
filter coeffidents used by the Gitiin et al. equalizer. Accordingly, the tracking buffer of 
amended daim 5 is not taught by the Gitlin et aL reference. 

Amended claim 5 also requires that its buffer manager shift the sequence of coeffident 
locations in the tracking buffer to be applied as the pltirality of equalizer coeffidents responsive 
to shifts, within the tracking buffer, of a set of coeffident locations having the highest coeffident 
values. The Gitlin et al. reference fails to disdose any circuit for performing such shifting. As 
discussed above, the Gitlin et aL reference instead disdoses the ac^sting of its receiver timing 
or sampling phase in response to the highest coeffident value drifting from the center of the 
filter sequence. In fact, it is impossible for the Gitiin et aL receiver to perform the shift redted in 
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amended daim 5, becatise there is no tracking buffer that is longer than {tie set of coefficients 
used in the filtering. The recited shifting is therefore not possible according to the Gitiin et aL 
teachings. 

And nowhere does the Gitiin et aL reference, nor any of the other prior art of record in 
this case, provide any disclosure of such a tracking buffer and its shifting^ nor suggest the 
modification of tiie Gitiin et aL teachings to provide these elements. The important advantages 
provided by the timing recovery device of claims 5 through 7 also support the patentability of 
these claims, considering tiiat these advantages are the direct result of flie difference between 
the daims and the prior art 

Applicant therefore respectfully submits that amended claims 5 tiirough 7 are novel and 
patentably distinct over the prior art of record in this case. 

For all of these reasons. Applicant respectfully submits that all of the claims in tius case 
are novel and patentably distinct ov^ the Gitiin et al. reference, as well as the other prior art of 
record in this case. 
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Applicant respectfully suhrnits that aU daims now in this case are in condition for 
allowance. Reconsideration of this application is therefore respectfully requested. 
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